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Abstract. In 3 groups, each of 15 broiler chickens ochratoxine A (OTA) was given orally, in 
sunflower oil suspension, daily, for 21 days in doses of: 5µg/kg b.w. for group E1, 35 µg/kg for group 
E2 and 100µg/kg for E3. Control group (of 15 chickens) received only  sunflower oil. 5 chickens from 
each group were killed after 7, 14 and 21st  day of the experiment. Skin samples were taken from the 
head, chest, wings and coccigian region and gut mucosa samples were prevealed from duodenum, 
jejunum and coecal tonsils. All samples were prepared for paraphin embeding and stained with: HEA, 
PAS, PAS and Alcian blue and May Grunwald Giemsa and lymphoid associated tissue was examined. 
Skin lesions were observed in E2 (receiving 5µgOTA/kg b.w./day) and E3 group (receiving 
35µg OTA/kg b.w./day) at 7th day of poisoning, consisting in dermis oedema, ectasia of the capillaries 
(filled with erytrocytes) and extravasation of blood cells. In the 14th day of poisoning denudation of 
epidermis, degenerated, plumiferous follicles, dermic haemorrhages and many oriented conjonctive 
fibers were observed. Few lymph cells were observed in the dermis. 
In duodenum, the cryptae from lamina propria  showed numerous immature young cells, with 
nucleus rich in eucromatine, with 3-4 nucleoli. The enterocytes had a large nucleus rich in 
euchromatine, with 3-4 nucleoli. Many goblet cells were observed into duodenal mucosa. 
Progressively with the age and OTA dosis the lipidic droplets from the axis of the villi and proportion 
of degenerated enterocytes are increasing and simple epithelium is replaced by stratified epithelium, 
with many immature cells. The coecal tonsils in E2 group, after 14 days of OTA poisoning showed 
lamina propria populated by small lymph cells. Some of the lymph cells show nuclear lesions like: 
cariorhexis, cariolysis and other show apoptotic aspects. Into the lymphoid agglomerations some cells 
with nuclei rich in eucromatina, with 4-5 nucleoli were observed.  
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 Ochratoxines, metabolites of some strains of Aspergillus spp. and  Penicillium spp., 
have a well known nephrotoxic and hepatotoxic effect, but also a immunosuppressive 
potential (1, 3, 5, 11, 12). The goal of this study was to demonstrate the immunotoxic effect of 
ochratoxine A  on skin and mucosae associated lymphoid tissue in broiler chickens. 
 
MATERIALS AND METHODS 
 
In 3 groups, each of 15 broiler chickens ochratoxine A (OTA) was given orally, in 
sunflower oil suspension, daily, for 21 days in doses of: 5µg/kg b.w. for group E1, 35 µg/kg 
for group E2 and 100µg/kg for E3. Control group (of 15 chickens) received only  sunflower 
oil. Both control and experimental groups received identical comercial feed and water ad 
libitum and were kept in identical environmental conditions. 5 chickens from each group were 
killed after 7, 14 and 21st  day of the experiment. Skin samples were taken from the head, 
chest, wings and coccigian region and gut mucosa samples were prevealed from duodenum, 
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jejunum and coecal tonsils. All samples were prepared for paraphin embeding and stained 
with: HEA, PAS, PAS and Alcian blue and May Grunwald Giemsa and lymphoid associated 
tissue was examined microscopically. 
 
RESULTS AND DISCUSSIONS 
 
Skin associated lymphoid tissue contains lymph cells, heterophils and the 
macrophages. Skin lesions were observed in E2 and E3 group at 7th day of poisoning, 
consisting in dermis oedema, ectasia of the capillaries (filled with erytrocytes) and 
extravasation of blood cells (fig. 1, 2). 
 
 
 
Fig.1. Head skin, chickens, E3 group. Dermis 
oedema, ectasia of the capillaries. PAS stain x100. 
 
Fig.2. Skin from coccigian zone. Dermic oedema, 
ectasia, of the capillaries, extravasation of blood 
cells. PAS stain x100. 
 
 In 2 from 5 chickens from E3 group, 14th day of poisoning denudation of epidermis, 
degenerated, plumiferous follicles, dermic haemorrhages and many oriented conjonctive 
fibers were observed (fig.3). In other 3 from 5 chickens from the group dermis shows many 
ectasied capillaries surrounded by cuboid simple epithelium (fig. 4), oedema and few 
conjonctive fibres (fig.5). 
  
 
Fig.3. Chest skin, E3 group, 14th 
day poisoning. Degenerated 
plumiferous follicles dermic 
haemor-rhages. PAS stain x100. 
Fig. 4. Chest skin, E3 group. 
Many ectasied capillaries 
surrounded by symple cuboid 
epithelium. PAS stain x100. 
 
Fig. 5.Wing skin, E2 group. 
Dermic oedema with rare 
conjonctive fibers. PAS stain 
x100 
 
 At the end of the experimental poisoning (21st day), skin lesions were observed even 
in E1 group. Epidermis was unchanged, but in dermis few lymph cells and many ectasied 
capillaries filled with blood cells were observed. In E3 group haemorrhages were observed in 
wing's skin (fig.7). In coccigian region epidermis is thin, dermis is formed by a conjonctive 
tissue rich in fibers, cappilaries were ectasied, filled with blood cells and surrounded by 
oedema liquid (fig.8). 
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Fig. 6. Chest skin , E1 group, 
21st day of poisoing. Dermis 
with few leucocytes and many 
ectasied capillaries. PAS x100. 
Fig.7. Wing skin, E3 group. 
Dermic haemorrhages. PAS stain 
x100. 
Fig.8. Skin from coccigien 
region, E3 group, 21st day of 
poisoning. Thin epidermis; 
dermis - conjonctive tissue rich in 
fibres, ectasied capillaries, 
oedema. PAS x100. 
 
Mucosae associated lymphoid tissue. In control group, duodenum of chickens, 7 
days old showed high vili and short criptae. E3 group showed lesions of the duodenum 
mucosa represented by disruption of intercellular jonctions, degeneration of basal membrane 
and sometimes of enterocytes, lipidic droplets in lamina propria, numerous intracapillary and 
extravased erythrocytes (fig. 9, 10). The cryptae from lamina propria  showed numerous 
immature cells, with nucleus rich in eucromatine, with 3-4 nucleoli (fig. 11). Those imature 
cells were observed both in lamina propria of the mucosa and interglandulary and into the axis 
of intestinal villi. The enterocytes had a large nucleus rich in euchromatine, with 3-4 nucleoli. 
Many goblet cells were observed into duodenal mucosa. The same lesions of duodenal 
mucosa were observed in chickens from E2 and E3 groups. Progressively with the age and 
OTA dosis the lipidic droplets from the axis of the villi and proportion of degenerated 
enterocytes are increasing and simple epithelium is replaced by stratified epithelium, with 
many immature cells. Jejunum in E2 and E3 group both at 7th, 14th and 21st day of the 
experiment shows quite similar lesions as duodenum. 
 
  
 
Fig.9. Duodenum. E3 group, 7th day 
of poisoning. High villi, disrupted 
intercellular jonctions, degenerated 
basal membrane, lipidic droplets into 
the lamina propria. PAS-Alcian blue 
x100. 
 
Fig.10. Duodenum E2 group 14th 
day of poisoning. Degenerated 
enterocytes, lipidic droplets into 
lamina propria. Numerous 
intracapil-lary and extravased 
erythrocytes. PAS-Alcian blue  
x100 
Fig.11. Duodenum, E2 group, 
21st day of poisoning. Chryptae 
of lamina propria; numerous 
stratified immature cells. M. G. 
Giemsa x200. 
 
 
Coecal tonsils in control group, 7 days old, shows a folded mucosa, with high villi 
alternating with short ones. The  axis of the villi contains conjonctiv tissue with few lymph 
cells and macrophages. In E1 and E2 group the mucosa resemble with those from control 
group. In E3 group (receiving 100µg OTA/kg b.w.) the coecal tonsils have into the lumen, a 
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small lymphoid population, epithelial cells are migrating to the apex of the vill; heterophils, 
few eosinophils, lymph cells and macrophages were also observed. Apposite to enterocytes 
many goblet cells were observed. Exfoliated cells were replaced by immature round-ovalary 
cells generated into the cryptae of lamina propria. 
In E2 group, after 14 days of OTA poisoning coecal tonsils showed a lamina propria 
populated by small lymph cells. Some of the lymph cells showed nuclear lesions like: 
cariorhexis, cariolysis and other showed apoptotic aspects (fig. 13). Into the lymphoid 
agglomerations some cells with nuclei rich in euchromatine, with 4-5 nucleoli were observed  
(fig 14). Those immature cells resemble with those from the intestine. Lymphoepithelial 
agglomerations are covered by enterocytes. The cryptae from lamina propria are high and 
rare, disposed betwen the lymphoepithelial  agglomerations. 
 
 
 
 
Fig.12. Coecal  tonsils, E3 group, 
7days. Small lymphoid 
population. Epithelial cells 
migrating to the apex of the villi 
and exfoliating.PAS-Alcian blue 
x100 
Fig.13. Coecal tonsils, E2 group, 
14 days. Lamina propria 
populalated with small lymph cell 
s showing cariorhexis, cariolysis 
or apoptotic lesions.- x100 
 
Fig. 14. Coecal tonsils, E2 group, 14 
days. Into lymphoid agglomerations 
may be observed cells with nucleus 
rich in euchromatin, with 4-5 
nucleoli. x400 
 
 
In coecal saci lesions of mucosa associated lymphoid tissue were observed after 7th 
day of poisoning in E3 group and after 14 th day in E2 group. In E3 group after 7th day of 
poisoning lymhoid tissue is diffuse into lamina propria (Fig. 15). Lymph cells are both 
immature and mature with apoptotic lesions. The cryptae from lamina propria have many 
immature cells disposed in layeres (fig.16). Similar  lesions were observed in E2 and E3 
group at 14 th and 21st day of poisoning. 
 
 
 
Fig.15. Cecum, E3 group, 7days. Reduced lymphoid 
tissue into lamina propria of the mucosa.  PAS 
x100. 
Fig.16. Coecal sac, E2 group 21 days. The cryptae 
from lamina propria from lamina propria have many 
immature cells, disposed in layers. x100 
 
The reduction of the lymphoid population from intestinal mucosae can be explained 
by immunosupresive effect of OTA. OTA induces lesions, even distructions of cell membrane 
of the enterocytes by peroxidation of lipids induced by free radicals. Permeability of some 
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cells increase, the brush border function is severely affected and some cells are dying. Free 
radicals are very  reactive also inside the cells, destroying the DNA, enzymes and proteins. 
Kamp et all. (2005) demonstrated that OTA induces DNA degeneration, cytotoxicity and 
apoptosis of V79. CV1 line of kidney cells, by oxydative strees. OTA also retarded the 
differentation of Tcells (11). 
Into the gut mycotoxins alter the functional barrier by reduction of the integrity of the 
epithelium, by alteration of proteins from closed jonctions. Mycotoxins are determining 
apoptosis, increasing of pathogens colonization, oxydative stress, cytotoxicity, inhibition of 
protein synthesis and lipid peroxidation of gut mucosa epithelium (5). Immunosupresive 
effect of OTA on intestinal mucosa increase the susceptibility to coccidia and other 
pathogens. OTA also increase the fragility of the intestinal mucosa in chickens by reduction 
of colagen synthesis (7). OTA immunosupresive action were also observed in thymus and 
Fabricius bursa decreasing both humoral and celular immune response, increasing the 
susceptibility to bacterial, viral and parasitic diseases (9). 
 
CONCLUSIONS 
 
1. Skin lesions were observed in E2 (receiving 5µgOTA/kg b.w./day) and E3 group 
(receiving 35µg OTA/kg b.w./day) at 7th day of poisoning, consisting in dermis oedema, 
ectasia of the capillaries (filled with erytrocytes) and extravasation of blood cells.  
2. In the 14th day of poisoning denudation of epidermis, degenerated, plumiferous 
follicles, dermic haemorrhages and many oriented conjonctive fibers were observed. Few 
lymph cells were observed in the dermis. 
3. In duodenum, the cryptae from lamina propria  showed numerous immature young 
cells, with nucleus rich in eucromatine, with 3-4 nucleoli. The enterocytes had a large nucleus 
rich in euchromatine, with 3-4 nucleoli. Many goblet cells were observed into duodenal 
mucosa. Progressively with the age and OTA dosis the lipidic droplets from the axis of the 
villi and proportion of degenerated enterocytes are increasing and simple epithelium is 
replaced by stratified epithelium, with many immature cells. 
4. The coecal tonsils in E2 group, after 14 days of OTA poisoning showed lamina 
propria populated by small lymph cells. Some of the lymph cells show nuclear lesions like: 
cariorhexis, cariolysis and other show apoptotic aspects. Into the lymphoid agglomerations 
some cells with nuclei rich in eucromatina, with 4-5 nucleoli were observed. 
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